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(57) Abstract: Paying attention to the fact that no secretion 
is made by one H-chain due to "knobs-into-holes" , it is 
found out that a target bispecific antibody can be preferen- 
tially formed by first expressing the H- and L-chains in one 
side, then suppressing the expression thereof, expressing the 
H- and L-chains in the other side to thereby construct target 
HL molecules (HaLa and HbLb) and then pairing the H chains 
with each other (H 2 L 2 ). 

(57) K*?J: *3^#£f£, knobs-into-holes lZ& ot Jnlfr 

zmm l tz & izum n ± * £ £ (h 2 l 2 > z t x* a 
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5 &M£M 

10 \^r.<Dmm.<DW$fc : %:mM-tz>^ t %st?in> fc<Dm^mz.Mi-% 0 tut* ^ 
15 gtst 

l i-h h iFi© 2 ia©^^;v7 ^ K2M«te«fc«9Ji£"££*L % tftm^mtsti 

"CV>5 0 Zl#^'14fei#:(bispecific antibody; BsAb)«, — ^fgt£ffif£ (bifuncti 
20 onal antibody) t PftfftS £ £ & 9 % 2 o<D^ft^3ite#£&&i|££^£& 
f t5 2 Sl«iK^f5 r 5#ffij5ifrtfe5o BsAbfi, 

y y HV^yy K—7s Kn- ^(quadroraa) 2tl(7)^5 

^4, 474, 893 tH^^B; R. Bos and W. Nieuwenhuitzen, Hybridoraa 1992, 11(1): 
25 41-51) 0 2mm©^/ ?*~^/l'ffifc<DFabmWjfe&mm}f, ^fcfeF 

ab'ffJttrfl^lft (M. Brennan et al. , Science 1985, 229(1708): 81-3) N * 
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y ^ n -^/Hiftf££^gr^1-6 r £ -Cf^K"J-5 i t t> S (B. Karpovsky et 
al. , J. Exp. Med. 1984, 160(6): 1686-701) 0 

hfrlZ (M. R. Suresh et al. , Methods Enzymol. 1986, 121: 210-28) o ? 
V Kn- ^\z.Zl D^^tLo 10 ®gcD£n;#:<z> 5 B^Ii©:i#^t£&^1-6£rL 
frtt, jEL^L4K£ H^a*m<£&;h/C*3?>, 211 
©LI -H^T^J: ym&Ztifc lii©»^fe5 0 ^!7Knz 
10 — ^tJl J: 10a^«^^^^M^^a#^'|4^^-r-5irC#:^51^ 

*UffiL-CtTt3ttS^ % jfefbfc3HR«r35U ^fc^OJRik^J&K ftotL4 5 £ 
V^KS^fc5(Y.S. Massimo et al. , J. Immunol. Methods 1997, 201: 57- 
66) 0 

15 £ <E> «k 5 fffl«^*»?B L s «fc 0 fcifciT? BsAb Sr#s irtt, 011*. 
«U Fab' -^=- V n (TNB) $f £ Fab' /V (SH) *gS<7>#Mfc»fJf £ 

'f^^fC^^-t-^^&^^tfrv^ (Brennan et al. , Science 1985, 229: 8 

Do Yfc^lfttea^£*3 5 Fab'-SH»f>t^ct 5 

20 ttTV^-5 (Shalaby et al. , J. Exp. Med. 1992, 175: 217-25) 0 Jt^f-jfeifeSt 

So ^VT^7=V (Db)«. *^ISk^K:«J;«3#l(g$*L^:L«Rr«ffi«(VL) 

<b H<HRraE«*(VH)* s SVN|Ji3|g#"Cft7fcVN< bv^»^^-(iJ;o-c^$ 

nTV^S 2^SOdf-H*^b^:S BsAb -C&5(P. Holliner et al. , Proc. Natl. 
25 Acad. Sci. USA 1993, 90: 6444-8; EP404, 097 #;W093/11161 -§-)„ ^©±5^ 
DbSrSfefcBfe^bfefcOfc UT^I (single chain) Db 5 (W0 
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03/087163 ^JkWdo b^L^^f,, ffifcmftn, ^^ftO^frfcJt^jfiL?*^ 

5 t\ jftflc H ^O^/^-r— -fb K^-f^© CH3 CfeSfg^O— fp) Kp< «f > fc±fc&3 

Ai" S^jfetfSfcl tbTV >5 (Ridgway et al. , Protein Eng. 
1996, 9: 617-21) „ £ O^jfe^ J: 9 S£it£*Lfc H f^ibtiofcLii 
*fJMU#S = ^Z.X\ #^2001-523971 >^ir 

h grafts u m^r^^f ^^—^i-^mim.^^^ 7 fir 

&&&&b<0— A&-<fc ■JSHg&tl/Cl'** (PCT/JP04/000496) o 

UTffiffli-S r ^ S (Hammerling et al. , J. Exp. Med. 1968, 128: 146 

20 1-73) o ^Oi, 011*.^ et^-^^^^JfiL^^&Sr^fSiir^-e 

Kurokawa et al. , Bio/Technology 1989, 7: 1163; 5-304992 #&«0 0 

2-145187 -*§-<&$&) , «*©Mf«r*rtfei: Lfc*?NS?;&T»0f(0!l;iri, # 
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0U¥ 5-213775 %-'£m;&ffl¥- 10-165184 11-71288 ; 2 

002-518041 -5§-<&fg;4W^ 11-506310 ^§-<k$B; Link et al. , Blood 1993, 81: 3 
343; T. Nitta et al. , Lancet 1990, 335: 368-71; L. deLeij et al. , Founda 
tion Nationale de Transfusion Sanguine, Les Ulis France 1990, 249-53; Le 
5 Doussal et al. , J. Nucl. Med. 1993, 34: 1662-71; Stickney et al. , Cance 
r Res. 1991, 51: 6650-5 % MWf&tt i^m^f 5-199894 ^AW.) , 

^ff^(#^sp 10-511085 -^-<^fg;Weiner et al. , Cancer Res. 1993, 53: 94-10 



0), T|ffl^^|PB^{^ffl(D^2^(Kroesen et al. , Br. J. Cancer 1994, 70: 652-6 
l; Weiner et al. , J. Immunol. 1994, 152: 2385), ftMftffi (M. R. Suresh et 
10 al. , Proc. Natl. Acad. Sci. USA 1986, 83: 7989-93 5-184333 

#h %MBM\t¥(C- Milstein and A. C. Cuello, Nature 1983,305: 537)#&d 

BsAb zfem-tz^kfim^istix^^o 

15 Xiang et al. , Mol. Immunol. 1990,27: 809; C. R. Bebbington et al. , Bio/Te 
chnology 1992, 10: 169) „ gtlR#S«J H L «HSrK»i"S*«fe £ UT, *fl§ 
®£*f££U ^r—^fctt^r--^ KSr^ffi U^jSfe^*n?fcS (W. D. 
Huse et al. , Science 1989, 246: 1275; J. McCafferty et al. , Nature 1990, 
348: 552; A. S. Kang et al. , Proc. Natl. Acad. Sci. USA 1991, 88: 4363) 0 

20 Ztlb<D&W:^ftFab&m&£&Xfflb?4 7?y--k'+Zii\ Fab5g= 

25 ^pj<^r?s^ 

— #^tt£rLf£ (BsAb) ^m<^(^> knobs-into-holes &fl?<D#JJ|f I'ioTH gKfc: 
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OV ^Xteflt if&^T P (Ha-Hb) tZ.f£ % tK —jf^tl^tKD H mfcttfo-f 

•fe, #X.fbtL3Hf^ L ^Oll^it^ HaLa-HbLb ( @ iftSD % HaLb-HbLa, HaLa-HbL 
a, HaLb-HbLb <Z> 4 ii 9 #&1-&o t£oT. — #^ttT =f~* h IgG £ knobs-int 

5 o-hoies &mmi,tc2m<Dnmk 2U(DLm%mz.%m.is^tz.w&, %n$-i-z>ig 

@» IgG H"CH:4V>ittP)tLOo ^fdSWMlgG IgG 

±flBK*iSrftPft-t"5*fe^ LT N *5SW#fett^ knobs-into-holes f£ iot 
15 (Ha&tfLa) &3§m£^ *r<Dft$L&Wlffl 5 — H MRX* L $( (Hb 

§ (H 2 L 2 ) BsAb ©7#/$Sr«3te 

<Df&m\Z > $J X. , jftffcfeJBS H gK*3 «t t* L m (Left HL) % ^tflC&ffiS H gC*3 «fc Tfi 

20 L^(Ri g ht mzn^ti&mmmm^??-- ^^<o^mm.xmu^^, w& 
(i)^— <d nmtm^-i,x^f£^m— <DLmtm~(Dimtw^vx^^^mr. 
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(3) JElT^XSSr^tffitfleoaiafi^fe 

(4) OTOX@£^tf^#oSl5£#8s 

(a) ^o^-cD h 0.tw, — co l moomu^mm uti-o^sr^ntsm 
io (b) itifccon—cD umt m—(D l m com^com^ is, 

(c) uw-oom-Go umt m~co l gnwisms:^* tmotsrf^tsit, 

(5) I-O H HO H i©7 ? / M^i* !3 , M-OLlif-tD 
15 L $(CDT ^ J Wm$\WW£ ZtfOfc-Vh S-bflB (1) ~ (4) ©I >T *L^£iB*c©$g 

omt-rz Jbts (i) ~ (e) <d v ^H*MJ:ffi«to»i3ft*jsfe, 

20 (8)$&— (Z>^|PBdtXtt^XO^|lldb-Ct±tft:#:dS^*^^< V^#:^ s knobs-int 
o-holes £ ttfcifet#:-efc 6 i 4: 4: i~S JbfB (1) ~ (7) © V^tL^ 

(9) ©SSSiflMlSH^te: «t t> f£— © h mj&xm—<n L $(<^ma s «§^£ *l5-< 
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(14) _hffi (1) ~ (9) <D V >T^^^-S5«c<D^^ J: K) $m £ tl 5 

(15) ^-OH^ IIiDHi, ^-OLi, m^^L^^^IB^^m^^T^ 

(16) #if£<D imt wmft^zf^-FV ^*—X*ifr£tiX^te\<^^k%:m%ikir&± 
12 (15) &ffio$ifcBM®is 

(17) ismsi^Jt- «fc t) %iVf(n l #k ^ 7c « h mcommmm 

15 (is) m-<Dmmmwmf-^ z v %m<o%—<o l «xt5»-o h moss^a^** s 

(19) ±IB(17)*fett(18)l!i|B«EW<^^ k -Sr^-t-5#B^ ifetfte 

(20) £ H~ 0>*fr«:J*fc 3 ^M^m^LlrZ £ £ ^ Hjfg^M. 

20 jasstfrSaxSo 
i. 

25 ttfei#:(BsAb)C0 «t 5 ft#fi#^4£^#WS^£(-^-Cte, !&-tf>mSK(H 00 
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ttfc 2 ooat&fflV vCEfrMO BsAb £i£$fciftie:$g5£i-5 r t 5 Q ^ bT, 

=&±<D&mm&mi-z&&<oM&&ntoki~z®'&fcte, BsAb ^Mit-rsm 

*38W^33V^, Bft£"f-5#fi*!fJ*t£&te&* BsAb -CfctU*, ri-ol(H) 
$(J i (i^lr^tS 2 o© H f W 5 *>©-^W H itife 9 , I-©H|ttI 

15 t(i if*, H ^ t L, ^Srlr© H ii t5 - i i s t# 5. 1*1 

&>tK i-o l iei-o l i t (iS^ 5 5 - *©Lior ^iu 20© 
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%l mm&mh*^>'m<DmM^^nfrk*%Mffli^xh «tv\ u^u^^^, 
io *rc#:o h gem Li^n- K-r£*^fm£po@a?ij3rffli^ - ^ t nmxh 

y — %A^-fzz.kfr»smxhz> Q ^77-^7^77y-(-ov^ 

Clackson et al. , Nature 1991, 352: 624-8, Marks et al. , J. Mol. Biol. 
1991, 222: 581-97, Waterhouses et al. , Nucleic Acids Res. 1993, 21: 226 
5-6, Griffiths et al. , EMBO J. 1994, 13: 3245-60, Vaughan et al. , Nature 
20 Biotechnology 1996, 14: 309-14, Rt^W 5 ] 2 20 — 504970 ^<ik^.^(D^CM.^:^ 
BS-f-^r. 5 0 ^fti^ Mm'Mlfe&V^y? y — i:-T5^(W095/15393 

t/^7wy h)^y tfy—^m^mmvte&fDjjm&m^^^ k&-*smx&>& 0 

&fl?<b£nk;h/r^5„ #U;Ui, t h^OW^^- #£Bjft#(scFv) £ LT7 
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n^^-rs scFv o.dna gB^jasK ka^fttftf*, SRga^jsrTc^ai^^a^ 

$>9, W092/01047, W092/20791, W093/06213, W093/11236, W093/19172 N W095/0 
5 1438, W095/15388 £ 

^-T^y K— ^<^mI^Ad^^te^lP*&fflV^T^fr0^3E««(V^^E)0 cDNA 
^Mt, £ft&Efa<Otfc#£#fc#(C &«) Ki-5 DNA ^ig^-f^ £ t 

tftlSC^ ^®tt**$*vvN^^^tp^±^OP?*Sr^tPo Mill 
@ ft * >v-s ? m (D^M ? 9 XftM&'ty?- Kft Z&M v ^ 3 £ £ 5„ 

#?gc (Mtlf, W098/46777 ft if) ft £tnJ(S DT^T J^i^tS, K~ 
■7©f^|!U, fc^ill ^ A^yM V £> <Z>#$5fe (G. Kohler and C. Milstein, Me 
thods Enzymol. 1981, 73: 3-46) ^{<I*P CTff 5 £ £ 5. fct^rfe-gj^ffi 
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mz>zbtfx*%z> 0 ^fcte, %zvt*:m%L u#a v in vitro x&mt l 
5 «i4asit5:nt*^o ftmit-fzwiyobisXtes ^nmm^ 

^-^5 (W096/34096; Mendez et al. , Nat. Genet. 1997, 15: 146-56 #HS) D 

/7 vitro xmm<D^m^tcnmm<Dmm^^^mmxmi^s m^v^^m 

%t h^xo- ^"!lx.{^U266 ^jSSl^^iirSr ^}d<t 9, JftJgC— 
15 £&T*£ 6 1-59878 #<£^#J#J 0 * 

M^feiJET^-t-^ r. i: X*ffim<D t h£i#:£rMH-£ r £ 7)S-e^ 3 (W093/12227. 
W092/03918, W094/02602, W096/34096, W096/33735 #Bg)o 

Wi^KDf&mkn, ^iJx.»\ ^f^i^^ Phosphate-Buffered Saline (PBS) £fc 

20 te£.m&&fcmxm^n, n$su ^mz.m\^xr^^^v^m^\,x^i\: 

b<«, 7P^V h^F^Tv ? ^.^>'h(C^Lfc^^^4~21 B&idgfcm 
fete: «fc t) r £ J: 9 ?f fr*i#5 0 

25 /M^y k— ^tt, BfMo^-e^^kbTcii^^fcdy v^sfcj; Ntbtifc 
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xo— ^JIS£M^LTfM^t"5££# 5 ''C#5(Goding, Monoclonal Antibodie 
s: Principles and Practice, Academic Press, 1986, 59-103) Q i&H^jSC^ 

RT^-CfeSo ^&fi^n^y^f4 % IgA N IgD, IgE, IgG ^ IgM CO 5 0©I*5 
^•7°)(^iJx.^\ IgG-1, IgG-2, IgG-3, IgG-4; IgA-1 IgA-2 *S0 h 

r. irfepTtiT'fcSo fJx.fl ^P*£ttt\ Pf-^jftfl^ 

^O^fH^fe^Stit^-e&Os -r^^frOBraEftHftSra— K1"5 DNA £r t 
25 hirCfrO^S^^ 3 — K1~£ DNA £ii!£U - tbSrSS^^ * — tCl&W&ykT? 
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eshaped) hftftkhfaZln. t h^^lft, ft t V *&tfc<Offi& 

$E$kfei0$i(CDR; complementary determining region) £ri!t$H~5 J: 5 fclRW b 

^-y =f^^ K**e> PCRfefc ± O^-TSo #b^tfcDNA^rt htftffcSfiftH 

5 i$£=* — K1-3 DNA £jg*£U ifclvT?^-*^**- m«a^aiAy-e, Ztl&m&z 
m^M&£ J &Z>Z.t\<l£ D#&*LS(EP239400; W096/02576 #J$) o CDR b 

10 t^LTt) £WK. Satoetal. , Cancer Res. 1993, 53: 851-856) 0 

&(M%.t£* Kunkel (1985) Proc. Natl. Acad. Sci. USA 82: 488 #fiS) % PCR 
90%^Jb(^Jx.(i, 95%W± % 97% s 98%, 99%«?) ©T 5 /IftBB^JffiPHltRU 5 / 

'14 : T*'^^^ ^/V.^ 5 ^ % S^tW >\ X Ix^vS-t^ir <J V ; (3)® 
25 t£ : TX'<?*?i<'W&LXfiyfr# $ >Wl ; (4)4S3£tt : T/i"¥=>\ fc^v?^ 
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iBSri&Wfcu ^ts^^fesr fcas*nk;h/r^So tot, mohis 

5>c$tt"CV>Sr.^^#*UV\ #)JxJ3\ knobs-into-holes (#^2001-523971) 

urv^v^— OL|(l©g^ttSria*-t-Sfc«)k:W:, f-OHii^Li^I 
25 §5 0 
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<Dimt m~<D Lmt b& b-cv^v^n- <d h m^mmmm^ti-f, b-<& l 

m t b"C V^ftV^— <Z> H ^ ^ jg— CD H g( £ tt VNjfeV ^ZIO L gCCDigtt 
5 i:^a-brv^^v^m-^Hm^^WJ$t^-f> S&— OL^t^LTV^ 

o^t>s ^— ©^36s^L■cv^5^«^-<^>*|■^^mbT*3b-r^ H— co*t#^ 
mbTi^BtfiH— co*tt3:3§5?.b-CV^j;v^ btiWiz uv^ b/^bft^. ^ 

-<d l gc £ lift 5 ram £ ^ m-<^ Hiii-©Li^ofisi ram 

20 mft^fflram^-tt J;v^(^-OH^^^-OLm{3:ov^TtllI^)o 

-co Hiii^- b-c w^ii-cd l m<Dmm%mm-m&^-<D Hi^i-oL 
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Ti~& J?f£¥(Dft/l' £ £>^ Cre (causes recombination ; fa\W&%-W^) ft £f<£>^ 
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f§#£Ho^^~(i?!jX-te\ pcDNA4/T0, pIND: Invitrogen) \^W-<D^— (DM 

xi-±m—<DM& ate-? & & Ai- 5 - 1 k «t o f»-r § r £ # s wt£-e & 

*LV\, yD^^-HTIi, lac, trp, tac N 1 7 PR$?fcl&3|5 
•f S^n^E— aSSfllffl-BTflrcfc*. trpA, 77-'^ 

rrnB JJ tf?y — RNA &3&<D fcoSHSffl-f-S £. £ 3«> i®^^v^^/HH 

^WbtL, pellB^SKV^TV^Srlfl^-f Si fc#Tr#<5 (Better et al. , Sc 
ience 1988, 240: 1041-3; Sastry et al. , Proc. Natl. Acad. Sci. USA 1989, 
86: 5728#flS)» 
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(0ijx.fi, pcDNA3(Invitrogen), pEGF-BOS (Nucleic Acids Res. 1990, 18(17): 
5322), pEF, pCDM8) , ftAjjWJJ&Sjfe^^S^-^^ 9 — (0llx.fi TBac-to-BAC bacul 
ovirus expression systemj (Gibco BRL) , pBacPAK8) , ffi#3^5feC9^I|^<^ & — 
(0ijx.fi pMHl, pMH2), WfoV 4 A'*#9k<0 1 S&fc<9 9 (0iJx.fi, pHSV, pMV, p 
5 AdexLcw), U V V ^(DmM^? 9 — (0iJxJi, pZIPneo) , g#-&I±J3fc<D 

3S^/<^ 9 — (0iJx.fi, Tpichia Expression KitJ (Invitrogen) , pNVll, SP-QO 
1), te^qSS*©^^* — (0iJx.fi, pPL608, pKTH50), ^HMSfc*©*^ 
? $ — (M13 pUC5£^<^^— , pBR322, pBluescript, pCR-Script) ft 

v\ mmmm^m^t^xmm-r^m^, ititt, ai^m, ^*sw&£rj^ 

S^^*st?#5o »«ffl^LTfi, (l)ni?LiS«, Mx.fi, CHO, COS, 
15 n— <?\ BHK(baby hamster kidney), HeLa, Vero, (2) M£ISIfflJ§&, 0ijx.fi, T 

*fcfi(3)SA«, 0!jx.fi, sf9, sf21, Tn5ft^ 
^^pbftTV^o fil^Mi: LTfi, ^^T^^icoz^a/^JS, 0!lx.fi^ = 
T ■< T-T • 9'*% J* (Nicotiana tabacum) E^CD&BJWft] f^tl/Trfe <Q , r. tb^^7 

/^j#«i-ttfiiv\ mmmmtvx^ wcMxji, t^P^t^-ti/ 

20 tf v-^ (Saccharomyces cerevisiae) ^<D^ y^P^-fe^. (Saccharomyces) JRO&B 
JJS^O, (0Jxfi, T^^/t^V^ ' — {Aspergillus niger)^(DT^ 

^;V^;V* (Aspergillus) m<OUti&m) ft bfhX\^Z> 0 WM'fflf&%®im-f 

%Wr&, mwfflR&&m\<^m±&&hz>a mmmmtvxn, xmnu con), 

te^^asfcjkttTi^o ^ejf-^-tfi, «^##p, ^^o^i^o 
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5 Xji, ^^fflV^c^lfetProc. Natl. Acad. Sci. USA 1972, 69: 

2110), h^^^ b^(#HBS 63-24829 -f-^), xl/^ fD^lz-y-a >S 

(Gene 1982, 17: 107; Molecular & General Genetics 1979, 168: III) ^CDjj 

fi, xl/^ h D/jfV-y' a (Methods in Enzyraology 1990, 194: 182), ^7 
10 mm 7°^^ h&KProc. Natl. Acad. Sci. USA 1984, 81: 4889), ft^V^VJ* 
fe(J. Bacteriol. 1983, 153: 163)^iHf btb, ffi^ttKlOV^tST ffn '< 
^y^A&KGene 1983, 23: 315; W089/05859 m) , ^ S^*?* (W0 

91/00358) ^^^P-Cfc 5 o *7c, l^ttlffit byt*a-JJltt, rci/^hn 
V&fe (Cytotechnology 1990, 3: 133), V Mki^TM^- 
15 2-227075 -5§-^$ft) , !> 7 a ^ 3 >i£(Proc. Natl. Acad. Sci. USA 1987, 8 
4: 7413; Virology 1973, 52: 456), y l/&r% tVi/p J^jfettW;^ DEAE-7^* h 
7^ $M\#7*^£fl!V^ DNA ©Il^&A^/^f btl5 0 

25 Mf-J!5i:T^y7^-t- ^itife(c:^p-rttf^J:V^(^|^^^, lac^d^-^ 
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TfflV^f^i-^ mi&t LTteTNM-FHt£:i&(Pharmingen), Sf-900 II SFMJ# 
ife(Life Technologies), ExCel 1400 RXF ExCel 1405 (JRH Biosciences), Grace's 
Insect Medium (Nature 195: 788 (1962))^£ffll^ - t &X*% , i&^J&C-^ 

5 J3, — Ix^^ffl^tfCV^ RPMI1640@±fi(The Journal of American Medical As 
sociation 199: 519 (1967)), Eagle <D MEM iritis (Science 122: 501 (1952)), D 
MEM tfife (Virology 8: 396 (1959)), 199 igifc (Proceeding of the Society for 
the Biological Medicine 73: 1 (1950)), ^fdfi, rtt £> CDigmfc BSA 
AP LfcJfi^tffl t5 - t 6 0 mmtZMftOgifts PH6-8, SO- 

10 40°C, 5%C0 2 #^.TT'=ff 5 rt^^o i&g&O&C^Wv^, ^ 

X.SW^fflV^-CirCfr^^^i^S^i^^ll^^J; <;&ibtLTl^(0iJ;ite\ Car 
1, A. K. Borrebaeck, James, W. Larrick, THERAPEUTIC MONOCLONAL ANTIBODIES, 
15 Published in the United Kingdom by MACMILLAN PUBLISHERS LTD, 1990 #Fi) „ 

6c *-tm-, ^fcffiBH $1*5 .fctfLgC (Left HL) h 7 iM * P >"«f#MO pc 
DNA4(Invitrogen)-<^^-^, Jfrflq&Bfc H g(£5 XXI L 0 (Right HL)?rx^^Vy 
Vil^§!i^pIND(Invitrogen)-<^^— -ffi^jitfo <D%mM^ 7 * ^ K 
20 Sr_h^(75ia^jfc^JNBJ!Sx 011 cos-7 ^o«j^«^M^Ai-So *<D&.. 

mx-ft, -vmrnt ur^h^iM^y ^sr**^ ma u ^fcis hl 
25 x.(i2~3 nmn ? a ^<^m> ^^hl^^^^h, f£^«*(;i#?£ 

bTVNfcfe^B HL fr^-h^\^$u±Vf BsAb ^J&£*L, ^^^^$tt^ 0 
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5 

2. #C#: 

imm\z.& k> ±M<D%mxm^fr%fcm^fc£M a i&s&o&c, -turn 

^ 6 (Antibodies: A Laboratory Manual, Ed Harlow, David Lane, Cold Spring 
Harbor Laboratory, 1988) 0 mm*. fflZ-&, ^W-(0^\MM^^^BUt L 
X'fTO r. ^^-e^r§ 0 ^^rOfetJ^^^-Stt (Antibodies: A Laboratory Manual, 
15 Ed Harlow, David Lane, Cold Spring Harbor Laboratory, 1988) OpJ^^fi^ 
&<D#^£teJl-$-5C:£as-C#5o #I?LJ*, ELISA(BMIt^:fe;£®M£M£5£i£K E 

KE^IflSS&oTV^Z. 4#fttfe^tfr(BsAb)"e*>S 0 WT, 3££ L-CBsAb tco^ 

bf b — 7") SrWUH-a BsAb -efoSo *5I^H:*JV^f4, ±< S^StrtiDRSrWIR-r 
25 SBsAbTfcJ^U trim-b^^SlfP{4(^*5^ t? b-^) Bs 
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5 knobs-into-holes Sr^fcff 5 ri^f#5= knobs-into-holes ^f 1 n -v/l^ 
"Cfc5 (W* 2001-523971) 0 knobs-into-holes Ha*tfc45fftlOSffi"Ci!i) 9 * ^ 

*»M"e»i5t*tts^tt> limb im&v >z-te¥^&&tix\^£ 

^feL^O^tfpt)^^-t?fcoT^ «fcV\, tfLfcWrKvMcfcWk LTtt, ^Ji(i, Fab, 
Fab\ F(ab')2, Fv, ^7#fV ft if & r £ & 0 r©J:^« 

20 ^-{CilAtfci, 3g^^^»-C^m^^Hf^J:V>(Mx.f^ M.S. Co et a 
1. , J. Immunol. 1994, 152: 2968-2976; M. Better and A. H. Horwitz, Metho 
ds Ensymol. 1989, 178: 476-496; A. Pluckthun and A. Skerra, Methods Enzy 
mol. 1989, 178:497-515; E. Lamoyi, Methods Enzymol. 1986, 121: 652-663; 
J. Rousseaux et al. , Methods Enzymol. 1986, 121: 663-669; R. E. Bird and 

25 B.W. Walker, Trends Biotechnol. 1991, 9: 132-137 #j#J 0 
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10 W000/61739, W002/31140 & 20 o ^SSWKUSit 5 ^frj tt <b OjjL 

15 ffilZ-il£., 1D10 B IBIS) N AMOC-Kpan carcinoma associated antigen) % CAMA 
U CD7, CD15, CD19, CD22 S CD38, CEA, EGF &Mfc. Id-1. L-Dl(Mi), MoV 
18, p97, plSS" 682 , OVCAR-3, WiKJWllJiaSS*^^ (neural cell adhesion molecul 
e; NCAMh fM> Ml*/«>7tn^ 3M££^£l»(FB 

?)*H)m\?btiz>o izk-s mmmmk&mmirzft^-tvxn, cd3, cdig, f c 

20 vRl3dS^S*L5„ *rtf>flk IFN-a, M7;^n^ 
05 A«^#3lf ^*S^T»*5«t 5 BsAb Zmf-tZ^-b hX% & 0 

©IM" h^^>-^#:)^bT^'a'1-5J:5^«^-t-6-^{c:J; | 9^ 
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^irtSS^ffli-otrC^s (2)»l£l^?£iJ ^ Ltffift^ 3, vW^y>\ tPA, 
uPA^^^t - ^^ (3)LDL^.l^Fcg^|*:(FcyRI N Fc y RII^ ^ThttFcyRI 

5 ii)m^^v^M^^Mmmm^m^mm^-^^ (4)cd3^cdt,« 

±.<D$nMk, hcv n ^rv7/^^if\ hiv m<Dm^M<DijiW^WM-r^^Mi.(D 

&mz.&.m~e% Z&fcs (5)fi]|Oft|liOT UiStlSIi , EOTUBE, DPTA, 

/N^v^^^mwt^^s^^tt^i-^feif*. (6) vp^rz?*.'*^ h 

t Ltfffl b#Sfci^(Fanger et al. , Crit. Rev. Immunol. 1992, 12: 101-24 
— if(HRP), FITC, Q-tf?? his¥—^m<D®>m»imt?:W)Mk. 7 
T£59, C:tLb^^O^fi#mft^(W089/ / 02922 ^^>'7^^ K EP314, 

317 US5H6964 ^m^m) *<&tsWk* ^^^mm^m^ ct t> 

15 t5ri:^-C§5o 
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m<D^mmm), ®5m%L #®St4#J(PEG N Tween^h =3rV— h£0(EDTA^K ^ 

io «>Ais^fbtt, jg^^^?«M, f!lx.f^T^=i— ^yr 

/Vrt—zH^ntfl/V^y PEG#h ^">"l±Jf-®S'l4^J (*K y y/W< 

— h 80, HCO-50)^£#fffl Ltt) «fci\, 

* N *°y It^tv**? y/^]#^)-^-Y^n^^-fe^)^Abfci9, 

15 nn^ K K7 y^7* y '*!J — W7A(!) A N W5y^n^7i7, 

-v-^-^ ct^^/i-^a -r ; %l^-rui- ; x^^m) b-tz-thx^z ("Rem 

ington's Pharmaceutical Science 16 th edition", Oslo Ed., 1980 ^0M) O £ 

(Langer et al. , J. Biomed. Mater. Res. 1981, 15: 167-277; Langer, Chera. Tec 
20 h. 1982, 12: 98-105 ;^H#fFlg 3, 773, 919 -^^iW^ffffiil^W (EP)|g 58, 481 
-*§-; Sidraan et al. , Biopolymers 1983, 22: 547-556 ; EP % 133, 988 -*§-) 0 
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LTf^ #iJxJ3\ — HI^o^^M 1kg htc 0. OOOlmg frh lOOOmg ©^Ht« 
r. fcjaSRrtBTffcSo fcSVMi, #>Jx.f£, ,^#fc7c 0. 001~100000mg/body <Z>$£ 

ifctt&m \z.m m & ti % -h <d -c v n 0 

«t 5 J: 5 raf+-T5o 0!l*.fi % IgG, 7x y ^ 

V, HRP R^/v^^SrlSW-^SStfrSr^tf S - i: 5o 

3 h s 14 c, 32 p n 3S s, 125 i#?h f)tfei(7/vtvt^y, /^7x!)y|), ffc^ 

(7) ^ P> <D#3|f £ O^^S-^ttl^^lOMif-^o "CfT 5 - £ o (Hunte 

r et al. , Nature 1962, 144: 945; David et al. , Biochemistry 1974, 13: 10 
14; Pain et al. , J. Immunol. Meth. 19S1, 40: 219; Nygen, J. Histochem an 
d Cytochem 1982, 30: 407#fl?U o - <0 £ 5 Kltftffi pTlBft#flCfc# ttSffrtt?r 

jfrffi (ELISA W) ^.^^tP^^W (Zola, "Monoclonal Antibodies: A Manual of T 
echniques", pp. 147-158, CRC Press Inc. (1987) ) #&*a&\ G^tfrfc:*^ 
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So Iti^Jifl £JS^£rlif 

5 3. 

m-%k (cell free assay) CD fflU* «^ (cell-based assay) CD fit Us M^it 

mm, mm, w^-hmmt^xm^^^t^x^^. ^^t^igKo 
r^^^-rs^ y^^fo y r t hx% z> 0 mm%k(D 
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■its mnm&<D&4k, mm^mt, m^mm^m^^^t^x^^o n^m 

Zb&X%Z> 0 Jfmomtt^Xits ^fel&f&RTfi/JUZ&l&v&KDmk, M¥ 

m<Dmk, w^wmmvcvrnt. mjfeojzz ^wmt^mt, anus 

10 ibi: Ltl^Jill mRNA* N Ca 2+ Rt/ cAMP #<£>j»l*jtt fS^^K 

15 ^pjo^co;^, t=*~* hams, T^?=t~*yv?m, ^mm-mzx&n 

^thbcDmfexmz s MM^b'oxi-±m%nxh<Q , ^i^ct, m'M.m&L-tz 

25 z.b&x%& 0 MMLte^mftffin%m\<^xmfe'rz>z t&x%z> 0 mtts&iZs 
MMm<Dnm^^x^^^^^^—ts:b 9 (Dumm^m^x, nytmytstn 



WO 2004/111233 



PCT/JP2004/008585 



- 29 - 

BEACON (^JBaSK *®^9^y#*V^t/Ufi BIACORE, 9$m&M%lft» 

$&k3L%jv*?— &W}?£ ztz arvo ft <*f(£ct o ay^-ct So & e> 7d — f--r b 

4. SOWS 

L flOll* H flU S: 3 — Ki" S -7- fit C ^ 4 1 * fix V ^ T , &1* 

fc, ift^O&C, I-©Li, l-OHl, HZKDLgC »-<Z5H«S<0^83g^ 

L gi^ ft © xt&Mft 5 S % <^ 5 o #3§"3I§ «v< * * —StfiNBIS 
25 Kio^Tte, ±13 ri. m£<oW&tf&l ©«©ffi*&&#flH1-S£ fc#*T?#3„ 
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5 mitt, ^7x7- iFNT=f=* vm&<Dm&-&^ir ? ? y 

"C&So 2-3: PJH^z*, 3-3: f hW^D^ei 0R3f«, -M^cz^A 

ft^^, 5-3: f bW^yv-C2 08*it, J.!J77PyAlrl0W 
7-4: Ay^fn^A-eiBiit, 7 h7t^ ^ J) ^'3 HiiMo 

#^^>-^^(-*5^6BMJt^#^^S 655nm Ct 405nm XWM bfc D _L 
l&tt ARl-His+£ri#:+AR2-biotiru T^tt AR2-His+^f£+ARl-biotin Sr^i~o 

15 j§ m & MMir 5 afr (DMc 

mz^frtezMMxh ps^-r 5 *> <z> -c & i \, 

1. fc h IFN^xng^(ARl/AR2) fcHS^S— Wfttt IgG mtiZ&WB'?'?* 
20 5: KflMg 

^fei#:tt 2 H #C £ M^tii AR1 * fcttfci AR2 V vf*LJ&»<B L fCfcitt $ 
o*!) N pffLiHSr^Sm^^/tiSR^BWOijia^O IgG #«3fcWte3#£-***Lfi£ IgG 

&-tir<5;/i#>t£ IgGl <£> knob-into-hole [Ridway et al. , Protein Eng. 9J61 
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7-21 (1996) ] 3r##Kl, fc h IgG4 <D CH3 M^OT 5 7 ifcflBfeffc&fEH b/d D a 
^^^(t h IgG4ya).te Y349C, T366W WMfcX*h K> „ b?^7*(t hIgG4yb)« 
E356C, T366S, L368A, Y407V C9fi$&{£-Cfo 3 D £ pS]ffi^f£<£> t ^ i?W$< 

KhW-Wk (-ppcpScp- -> -ppcpPcp-)£r^ALfc D 

tVX, =r V — pcDNA4 (Invitrogen) £ffl^fc 0 #l 

v-^'^/HB^J (IL3ss) [Proc. Natl. Acad. Sci. USA. 81 1 1075 (1984) ] COT 
^CARlSW^It-T6^e7^fel#:'sr^^(VH^V>L VL) kth IgG4ya^ 
10 %mW£^ b « tTO, ZUfrte/utz:^? ? — (pcDNAl-24H L pcDNAl-24 

yV V ^fWf|3*^-<^ ^— pIND (Invitrogen) £ffll^c 0 fevfte^B HL ft^ 

15 /l^Sa^lJ (IL6ss) [EMBO.J. 6; 2939 (1987) ] COT'MK AR2 S^^fgHl-To ^ ? ^ 
PT^gl& (VH & V > L- VL) £ t; h IgG4 y b ^^TfgigE^V^ L k felgm^ ^ffi^ 
&A>fc-<y y~(pIND2-7H ^V^LpIND2-7L)^[K]a^^L/Co ^^(D^v^ 5 
KDNA^IK-T 0 ^^^ KfftS^y MQIAprep Spin Miniprep Kit, QIAGEN) 

20 

2. IgG *TLft:cOft#llEaj^T*CDB#^^ HL 3§g| 

2-1. DNA^^fl^ 

irC#:^HL^-^^-<y * — (pcDNAl-24H LT pcDNAl-24L) fi^ h 9 

.25 m^^^»Ji~S^i-Tet y (TetR)£=i — Kt5^7^ 5 K pcDNA 

6/TR (Invitrogen) ^g^^tvOo 3851 Lfc TetR 2 iflrC pcDNA4/T0 
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±(7)2 00 Tet fr^U— & — BE^J (Tet02) U B ftjft^f-O&^SrWtf&l't" 

9 TetR^Tet ^feSI^Sr t\Z.£V^ CMV/Tet02 * — \ZL 

5 IND2-7H ^ bT pIND2-7L) W\ SA^yTfcSa:^ #j y l/ffiM&to 

KXI/t^- ^ti:^K]^^^i-^7 0 y^^ KpVgRXR (Invitrogen)*SH^$tt 

5o i^^yy7tn^©tta9, ^(DmUitt, rc^vyy 

10 Hr:/^*— £ Wf-SsC KXl/t^- (D-^n 2*te&* pIND ^ * — <D*-$ ¥ 
^yy/ £Vu n 3 /i^ a-Y K (5XE/GRE) y° p ^e— * — fcas-a- ttl ^it^^^L^ 

Stt'fbi-Oo ^oT, mWmU<0 h7y^7*^i/g pcDNAl-24H, pcD 

NA1-24L, P IND2-7H, pIND2~7b pcDNA6/TR Lt pVgRXR £>b frSff 6 IffigO:/ 
7^5 F DNA £r1R$g b fd 0 

15 2-2. il?»(Db7y^7x^y3y 

T7^-; K y 1^WIil£3fefc£a« COS-7 ^(Invitrogen) ^Jll^c^jai, 
*WJj££ DMEM+10%FCS Jgtfi^S&i® U IX 10 5 /ml (OUU^M^W^Wtim 6-well 
TV— h (CORNING) (D& well 1ml -f Oi^^r - ^ 37°CKlT 5% C0 2 ^y^r^ 
— — ftl?— 8ftJ##bfc 0 2-1 TfSMLfcy"^ 5 K DNA h 7 l/X 

20 v' a yf£^ FuGENE 6 (Roche) (Invitrogen) 1. 5 n 1 t Opti-MEM I (Invitro 
gen)250Ml <^«^PX-T^?a 20 ^ISSSMt Lfc well OllMAt, 

4~5 0#Ph1 37°Ci--C 5% C0 2 y^^- ? — 1*3 "CM ^ a-^— h bfc Q 

t h^WIi*5fe*&*«HEK293H^ (Invitrogen) £J1 V^l^tC!^ « 
£ DMEM+10%FCS Jtitil^ra U 5X10 5 /ml <D«^Ig-e^#&BJM 12-well y"V 

25 — h (CORNING) 0# well ^ 1ml fof#^^ 37°C^T 5% C0 2 ^ l/*^^— $ 
-ftT'— Bfeig* b/to 2-1 "CfflffiJ LfcT^ * ^ K DNA »^Sr f7^7^^yg 
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Zs&M Lipof ectaraine 2000 (Invitrogen) 7/zl t Opti-MEM I tgiffi(Invitrogen) 
250 /il (D^^^P^T^?a20^^#fib/t^O^r^-well OiMAL, 4~ 
5 Bgffl 37°C(vl-r 5% C0 2 4 >*x.s<~-?—ftX*4 ^^r^-<— b bfc G 

2-3. -#^14 igG ^a$i(D^mmm 

5 2-2 <DII<9 h^^^m^ va ^ Lfd»^^^bif^tr®§I^ 1/zg 
/ml h 7f--f ? y ^^^^(f0^*«) ^-atf 1ml CH0-S-SFM-II (Invitrogen) 
ifi^Al, 37°C^T5% C0 2 ^>-dr^^<— F^T* 1 01#iLt, jftflcfrJBS 

uL^(Dm-nk^mMm^n^^tc 0 ^m^^ii^u -_g.imi ch 

0-S-SFM-II mt&fc-CflG&Vtc&s 5ixU <DJ* V is A (Invitrogen) ?<£V N b/K 

10 -T^T P > A (Invitrogen) £rg"tf 1ml CH0-S-SFM-II i^l^SA U 37°C(CT 5% 
C0 2 ^y^a-<-^-^t2 E3&l>b3 BJ^itt, fetfl^JBS HL ft=!-(D%ir&. 

tlfcik, — Mj&>b(ffi 2000g, 5#M, Sf£)Lt|ffli^i*Lt, ^g^b^ 
^ ^ n =i ^-50 (Millipore) X*mM&ff^fc 0 - ^^M^m-f^X 4°CX 

15 {£#bfc Q 

2-4. ^mia^MM 

2-3 ^TfSM^tb^^m-htfi^^^^^o^^^A^iW Protein A 
Sepharose FAST FLOW, Amersham biosciences) £fflV ^$#$5* bfc c irt£t>'h^ 
RJh* 4ml KM b TBS »r^-e«^ bfcTO 50 fi 1 £8£&fl U -m 4C-Clfc®m 

20 ?PU ^&4$fJ!i^#£ii:fco -0.31^(3000 g, 10 ft) bTJb» bfc 
^ s TBS 500 /z 1 iC^^bs 0. 22^m 7^/^--;*7 ^(Millipore^Sb 

fc 0 3*'C? (3000 g, 1 £0 £ TBS mmWifc «fc S Sfci£& 3 iHl&i >9 3g bfcfK ^ffi&f « 
^(lOmM HC1, 150mM NaCl, and 0.01% Tween20) 100 /z 1 SCT^ffi bfc„ ?gtti?R 
^ i50mM NaCl S^tr 1M Tris 5 /Z 1 b^fP bfc Q t&'MmZ&FBi- & ^ 

25 T4 0 C^#bfc 0 

2-5. t: h IgG Wk8t<DfeA 



WO 2004/111233 



PCT/JP2004/008585 



- 34 - 

Goat affinity purified antibody to human IgG Fc (Cappel) & coating buff 
er fcX 1 // g/mL (CpM U 96- well ^^77°^ h MaxiSorp Surface (NALGE N 
UNC International) (CHtB-fk Lfc 0 Diluent buffer (D.BjCt^ns'^y^I 
Lfc^> D.B. ^VNT^^^«L ^#±?fi^>'y/^^L»^#:i^>^VP 
5 ^^.tJPbfc 0 ffi&mmWfc<Vfz.&V> Ft UT, lOOOng/mL^fb 

2 {f^^lJ"C D. B. \ZLX 11 Ixl^^lR Lfc ChromPure Human IgG, whole molecule (Ja 
ckson ImmunoResearch, 11.1 mg/mL) &mUfcW3ti bfc 0 3 [e]$g^ Lfc|g N Goat a 
nti -human IgG, alkaline phosphatase (Biosource) £rKj£ £-fr7t 0 5 HOSfc^ L fc 
^ Sigma 104 (R) phosphatase substrate (Sigma Chemical) t L-T^-fe £ 

10 -It, BS^JSy — Model550 (Bio-Rad Laboratories) fc X K) , #B§?fcK: 655 nra 
t LT 405 nm (D^R%B.^M'^.Vtc 0 Microplate Manager III (Bio-Rad Laboreto 
ries) y7h!)x7^ffll^ KOM^^f t±ISt©t h IgG 

15 3. ^J^-yryt^iaS t h IFNT=?~* 

t hfff -iSS^^IfflJ^ HuH-7 (S£flf£»*i*Br) ^ I FN ^iJ^^H^-coT^^/^ 

->7x y— If 5te^^r^i-5 ^ * ^ K pISRE-Luc (Stratagene) Isfcj&W 
^^M^ffi^T, ^mWKW-V) IFN T^^^« h?£t£ (Relative Luciferase Uni 
t:RLU)£l»L-fc 0 ^ttfiJ^^^v'^^^^— IfSiv'^^^ Bright-Glo™ Luci 
20 ferase Assay System (Proraega) %m^Xm^ ~ jVm^(D^m^\^ftt£^ 
fc 0 m^MMt^X, fc h IFN a (rhIFN-aA, CALBI0CHEM) Wc Q tS£ HI £ 0 

ifc^-to m^m^?*—xmmmmm$&%L%frtffc-k<D(3-3, 4-4, 5-3, 
u 7-4) « s ut^in^ * ~x±x&mmz.mmmm^t' h <d (2-3) m l 5 <g 

25 g^^m^^ft^IgGO^fiJ^^^^^clg^ J;bS'l4 

tfSJL# bTc^tt^eS < 7Fi$£ is fife. 
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4. -$•> K-f V ELISA £ £ @ mfflfc^T^AtOWft 

96-well Ni-NTA HisSorb Plate (QIAGEN)-^ His ^ ^ffife $^fc^§-S:^(AR 
1-His &V^b AR2-His) Diluent buffer (D. B. ) \ZX 500ng/ml \Z.ft%l Lfct^l 
5 00m 1 Sr^JPU— Sfe4°C-CPJ:*$-ti:fc 0 — SJWt£S£3!l&ifebfc^ SuperBlock 
™ Blocking Buffer in TBS (PIERCE) 200 /z 1 U 60 #:/n ^ * 

•MSLfCo 3Hli5fci$Lfc^ D.B. -e^bfd«^tn;{*(3L25~500ng/ml)^» 
U ^60^^^^^^— hbfc D bTte, -o|j:h7^7x^^3 

bT^>"fk22fe^lS ARl-His ^^-b-Cf*AR2-biotin, AR2-His 

MLtii ARl-biotin) % D. B. 500ng/ml bfct <75 100 //l grlgsJPU 

^i@L60$M V^3.^<— h LfCo 3(H^bf^, D.B. !?3000{g^«?£tL/c A 
15 P-sterptavidine (ZYMED) £r£fo(jn U MUQQ ft'O'* x-^— h bfc D 5 \e\Vg& b 
Sigma 104 (R) phosphatase substrate (Sigma Chemical) £rSK t tt^fe 
y Model 550 (Bio-Rad Laboratories) J: <9 , 655 

nmiLt 405 nm OBMJt SrSU^ bfc„ 

^OM, ELISA2ffiS^^"^ (ARl-His+SrCf^+AR2-biotin*3j;t^AR2-His+^ 
20 f*+ARl-biotin) ^^*5V^TB#P^^'r'#HL^^mfl^$*^^ s ^ M HL 
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5 r^m^ mh, ^mm(D^m<mm^.m^(Dm^mcx ^ sat £*l sift 
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( c ) %iW-<Dm— (dm t n~<Dtt%m ^xfoWtewm-r %> is 

15 g> 

(c) m>Vf<DW,-(nnm t m^mm<Dmm^mm ut^i©^^^st5i 

20 5. I-olIili^Ilor ? y ^J^lJfe !) , ^I-ogiifi 

<z>!g$i<£>T ^ y ^mzMSMte&tfifcxhzn^TM i~4 <m^-f n^ts*^ 

6 . irC#:^-#^f^#:^feSif ^ 1—5 vf M^mm^M^^o 

25 ^#^«hi-^i*^ig i~6 owr tiMz.mm<Dm^^o 

8. ^— ©^[ll±X«mX^^I^±^i^^ s ^^H^< V^f^S^ knobs- 
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into-holes i>mA£ti1zfoft-V3b5Z.k$:%fmkirzn#:i%i~7 ©vvftt 

io 12. mfc(»%— (Dtttn— (Dtt&mtez&tmiz.&m.tsitzz-bfcz.y , m— 
1 3. mts:^2m^±(Dm^mmm^m^^^b^mb-r^m^<Dm-(DM 

15 is. m-<&Mm, n^mm. M—<Dmm, B—<Dmm&m%m^%t&it 

zm^m is ts*(7)^«^o 
20 i7. »m«*^Ji-«fco^fr©««*^ttfi«©^^ s «i#*ti'S^<^^— „ 
i 8 . n— <Dmumwm^-iz «t «? ^©n— ©e<dRt$&— osfcois^fi 

i 9. m^m 17 is ^tzm^^? ?—&^-tz>M a 

25 2 0. ^#:0^-0^^m-0^^^^5B#W(-^i-5-«t^tM^« 0 
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